Sonoporation mediated transduction of pDNA/siRNA into joint synovium in vivo.
The purpose of this study was to investigate the usefulness of sonoporation method on in vivo transduction of plasmid DNA (pDNA) and small interfering RNA (siRNA) into joint tissue. pGEG.GL3 plasmid was mixed with microbubble and injected into knee joints of rats. Ultrasound sonication was performed percutaneously. Three days after injection, GL3 expression of synovial tissue was determined by luciferase assay and RT-PCR. siRNA specific for GL3 (siGL3) or nonspecific siRNA were mixed with pGEG.GL3 plasmid and transduced by sonoporation. siRNA specific for EGFP (siEGFP) was transduced into the knee joints of EGFP transgenic rats, and gene silencing effects for endogenous gene were examined. To determine the localization of transduced siRNA, fluorescently labeled siRNA was transduced into joints. The expression of GL3 in the synovium was significantly enhanced by sonoporation. The gene expression was only seen in the synovium of the knee joint. The expression of GL3 was remarkably suppressed by co-transduction of siGL3, but not suppressed by nonspecific siRNA. siEGFP transduced by sonoporation attenuated green fluorescence on the surface layer of synovium of EGFP transgenic rats. The fluorescently labeled siRNA was seen in the synovium around the patella, femur, and tibia. Sonoporation is examined as a recent, novel, gene transduction method, and the advantage of this technique is minimal invasiveness. In this study, we showed that pDNA/siRNA can be transduced specifically into the joint synovium using sonoporation. The present method may be useful in nucleic acid therapy for joint disorders.